Grant Number N000149910212
Report Documentation Page

Form Approved OMB No. 0704-0188
Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. -1 depending upon packaging effects of cell size, in both the water column and the sediments. In this subtropical habitat, diatoms, microflagellates, toxic dinoflagellates, nitrogen-fixing cyanophytes, and benthic microflora each form episodic blooms, whose changing color signals are derived from physical supply of nutrients, aggregation processes, and differential losses of the algal populations. Riverine supply of terrestrial humic and fulvic acids, plankton release of marine CDOM, and local resuspension of organic and inorganic debris further complicate interpretation of remotely-sensed L w .
With this goal of specification of IOP and L w over time and space, the above field programs were designed to test a set of linked 3-dimensional circulation, phytoplankton/microflora succession, and spectrally resolving bio-optical numerical models, developed by a group of ONR-funded investigators, consisting of J.J. Walsh 
RESULTS
In our present models, limiting resources of light, nitrate, ammonium, DON, phosphate, DOP, iron, and silicate, as well as differential grazing pressures and sinking losses, allow the coexistence of nine functional groups of chromatically-adapted pelagic and benthic microalgae. Note that in our model of the West Florida shelf, CO 2 and N 2 are also state variables, but they are considered to be in excess of algal needs. From our initial simulation analyses, we find that diatoms win when estuarine and shelf-break supplies of nitrate are made available to our model's phytoplankton community, yielding 4-5 ug chl l -1 as observed -either as a surface signal from discharges of the Apalachicola River, or a near-bottom one from intrusions of Loop Current water. Benthic diatoms soon become Si-limited after fallout of the phytoplankton, but allow little influx of recyled nutrients back to the water column.
A numerical recipe for large red tides of 20-40 ug chl l -1 of Gymnodinium breve instead requires DON supplies, mediated by iron-starved, nitrogen-fixers in response to Saharan dust events (Lenes et al., 2001 ). Light-cued diel vertical migration of G. breve, in relation to seasonal changes of downwelling and upwelling flow fields, determines both their duration within the first optical depth as a remotely-sensed signal and the intensity of red tide landfalls along the barrier islands and beaches of West Florida (Walsh et al., 2001b ). The coupled model's alongshore trajectory of G. breve at the surface and its onshore movement within the bottom Ekman layer match successive shipboard, helicopter, and shore observations of biomass in 1979 and 1980, but require frontal aggregations to effect red tide levels of abundance.
IMPACT/APPLICATIONS
Once these coupled models of IOP and L w are validated with the extensive observations made during 1999-2001 at the West Florida shelf site, we would apply them to other ongoing ONR field studies: COBOP at Lee Stocking Island in the Bahamas and LEO-16 on the New Jersey shelf.
RELATED PROJECTS
With support from N000149810158, Bob Weisberg is using the Princeton Ocean Model [POM] both for analysis of the observed current fields on the West Florida shelf and to drive our plankton model (Walsh et al., 2001b) . With support from N000149615024, Kent Fanning is providing validation data for the linked 3-dimensional circulation, phytoplankton/microflora succession, and bio-optical models, with nutrient measurements, e.g. Figure 1 . Similarly, Rik Wanninkhof is providing estimates of the dispersion of the released tracer SF 6 , during these Lagrangian nutrient studies. With support from N000149710006, Ken Carder is developing remote sensing algorithms for initial conditions of the multiple groups of phytoplankton in our models (Carder et al., 2001 ). Finally, with support from N000149810844, Paul Bissett is applying Ecological Simulation 2.0 [EcoSim 2.0] to the West Florida for predicting the daily changes in the spectral quality of the downwelling light field (Bissett et al., 2001 ). The daily IOP outputs are also coupled with the Hydrolight 4.0 radiative transfer code to predict the upwelling light field at 10:00 am each day. We are now in the process of merging POM and EcoSim 2.0 with the microalgal succession model to form a complete 3-dimensional, ecologically complex, bio-optical model of the West Florida Shelf for analysis of all the 1998-2001 data (Figure 1 ).
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